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ABSTRACTY

An instrusent vas comastructed to measure changes ina
teacher attitudes and beliefs resultiag from training in the teaching
of the Elementary Science S+udy (BSS) program. The 80-item, Likert
type instrument wvas admiristered to a group of 22 elementary teachers
atterding a three-veek National Science Poandation sammer institate,
on the first morning of their attendance and again on the last
afternoon. Analyses of the data revealed that no iteas showed
sigpificant change in the non-preferred direction anl that the m2ans
of 21 of the 40 items had changed significantly in the preferred

" direction. Of those iteas showirng no sigmificant change, most wvere
bigh on the pretest. Analysis by subject revealed that 14 subjects

shoved significant change in the preferred direction, one shoved
significant change in the unpreferred iirection, and seven sabjects

" shovwed no significant change. The instrament developed is included in

the docuaent. (CS)
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- T~ - DEVELGPMENT OF AN INSTRIMEST TO MEASURE

- BELIEFS ABOUT TEACHING SCIENCE

Evaluation of teacher éducation presents many pfoblems, especi¥'
ally in programs whose philosophies denmand radical restructuring of

teacher behavior. Direct cbservation of teacher behavior change,

~although desirable, is expensive and difficult. Often, the only

s . -
Practical means of assessment is the use of some instrument that

/éan be applied economically during the physical presence of teachers

at the training site.

While many.studies have been reported in vﬁich change in gen-
éral beliefs or attitu&es was a parameter, investizators sometimes
find that pre~existing instruments are not sufriciently génsitive
to the specific goals of the training progr;m to,be‘studied. For
this reason, Good_(1971) developedva beliefs instrument to assess
the particular program with which he was involved. The utility of
Good's instrﬁment for assessing‘othef programs hés.been reported
(Strawitz, 1975, .1976), This author also used Good's in;trument
in connection:with an inservice exteﬁsion courge on the Elementary
Science Study (ESS) program, While the overall resvlts were promi-
sing, the number of individual items showing significant positive
;hange was pot'a§-high as tliat reported by Good. It seemed likely
that much of this disparity could be accounted for by the differences
between thg goal¥ of the program for wh! ., Cood's instrunenﬁ'was'\
develobed and the goals of the program assessed by the present author,
This thought led to the development of the Beliefs About Science
Tedching (BAST) instrument, which was based on the specific goals

of an NSF Summer Iﬁstitﬁtg for inservice trainimg in the ESS program.
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'PHTLOSOPHY OF THE ESS PROCEAM .
« j .
The philosophy vhicﬁ.underlies the ESS program may ‘be dharac—

l

tarized as quite different from ‘that apparently forming the;basis
of common practice in elerentary schools. It requires a c?nceptuali-
zation of the teacher's role which is often in direeét confiict with

the perceived role implicit in traditional teaching.. Rogars and
l

Vbelker (1970) describe the role aspect of the ESS prograu'
To teach ESS materials as intended demands a certa { view of
teaching, of the learner, and of the learning procegs. The
"teacher's role in an ESS classroom is one of’ consul;ant, guide,
and catalyst. .«.For this reascn, the teacher must see the
chiid as having an extraordinary capacity for learning and be-
lieve that he learns best from his own act1v1ty. .4 (Those) who
do not share (this view) might be persuaded to recdnceive their
role as teachers through sensi:1v1tyktraining, wor&shnps, and

reading. 3 i
. 1 ]

} ; ’
The program developers (ES:s Reader, 1970) feel that because children

- are developmentally immature, they must work out id from concrete
experience with,materials. Thef’EﬁET'EE;e*;—Ere;;~deﬁi/;;/freedom K

to do their own structuring of the experience. The 4ognitive gains

derived come from che.child himself as he strives t@%understand
and controirthecmaterials. ¥hen such understandidg and control is
‘ attained, it 1is acccmpanied by positive affect tqqud self, science,
and learning, Because there is'no’generel_consens}s on particular
~ facts, concepte, or pridcipleslhf science that shoZld be reduired
at the elenentary school.level; ESS takes the viel that the develop~
ment of logical thought’proces%es and the concomitant positive affect

should be the goals of an effeetive science progfam, Implicit in

. | V‘ 4
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these ideas is the belief. that the yhys cal world is acce551h1e to

discovery and understand*ng,;not Just b authorities, but by anyone o

who can observe and reason. '

_ DESCRIPTION OF THE ESS TNSTITUTE

The institute was held in suburbpn Los Angeles County'during‘
July of i975. It 1asted for three wééks and involved twenty—tuo g
inservice teachers. The staff consisted of three instructors and a
: materiais preparation person. Seve consultants conrribured aﬁdi— ’
tional input and technical aesist . The activities were mainiy

of three tjpes: working as learners with science materials, teaching
an& anaiyeing mini-lessons done with children, and affective ex-
ercises intended to develop insi hi into the role of the teacher.

Homework readings were assigned {rom Mary Budd Rowe's Teaching Sci~

ence as Continuous Inquiry (1973k

. Rowe's ideas about fate control
and wait time-(1974'a, b,) were ;pplied during many of the activities.,

For example, each.participant lyzed videotapes of herlhis mini-1e3sons A

for wait time The teaching-xaping-analyzing activities began iu

the aecond week, and may have been an especilally strong faetor in .
! . - ;
the restructuring of attitudes and beliefs. Durinz the first week,

vﬁen activities consisted mainly of work with science matérials, the

participants were relaxed and generally positive in attithde. They vere.

N . i
.- . /
f
i

i

having a good time; Hhen the teaching-taping-analyzing 7ctivities
. _ n

began, an element of tension, perhaps even dissonance, was apparent.

By the third week, most of the participants had seemingly resolved

their tensions, and an atmosphere of accomplishment prevailed
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-ITEM CQ&STBBCTIOg;AHDAEDHIQISTRAEIQQ j

Based on the described philosophjé eight categories were extrac—
- I ) - - N

ted, from which forty Likert'statemenis were devised: "

1. Who stFuptures the acfiviti%s
2. Authority vs. self as the séhrce of sciencé know dge_,
3. ,Importaﬁcé of working directly with materials‘
4, Vélue énd interest of'scienée for children-
5. Evaluation of teaching and éearning

6; Vérbal interactions J

‘7. Xature of science

8. Requireé coentent of elerentary school scieﬁc

The categories were used onlg as stimuld fcr'generating test
items. No attempt was made to Hevelgp 1ndependéntly irterpretable
subscales. It waé attemﬁfed to word thevstatéments inia manner
wvhich would ailow detection of subtle pre-post changes, rather thaﬁ.

only marked changes in belief. The idea was to include statements

to which teachers might change in their reacticn, for example, from |

“strongly disagree" to "undecided." 'This could be interpreted as

becoming more open to the idea exprésséd by the item. Imn other words,

‘although there was a preferred direction of cﬁénge for each itenm,

. \,./’
it should not be construed that maximum congruence with ESS goals

requires a maximum agreemeﬁt (or disagreement;\gependiné on the

AN

.~

direction) with each statement. . \S\
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The f;:st draft of the .nstrument,was administered to tne-other -
two inst1tute _instructors. Items rated on the unpreferred side of
the scale and_those regarded as ambiguouS'were revised. A copy of

the version administered at the institUte ic included at the end of

the pager. o ‘ - .

;‘Thevinstrument was administered to the institute_participants
on the first morning -before any instructional activities took place,

. and again on the last afternoon, three weeks later. -To assure .anonym-

ity, a system of secret identification numbers was used. A numbered

sheet was circulated and the participantgrsigned their names next

© to any number they wished. This becane each person?s identificetion ’

number to enter'on.the response sheet._ A volunteer partic1pant held

the list and brought it back on the f1na1 da"so that each person

~

could be reminded of her/his number to entet on the post-test response

 sheet. A great display was then made of destroying the number sheet?

At no time did anyone other than the participants\have access to.

the. sheet. This system preserved anonymit& wvhile permitting each

subject's pre and post-teets to be matched, thus avoiding.possible o

mortality problems and allowing analysis by subject as well as by

item,

RESULTS

< . <

Split-halves reliability calcdlated on the pretest data was
|

.0.86. Content validity is claimed on the basis of item construction

based on training objectives and expert'ratings.' Pre-post comperi-.'
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"sons of total scores using the t-test for related reasures showed\

. S« z i
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1)

a: change in the preferred directions which was significant at. the

i -

. |
0 001 level Criterion validity, the extent to which trained sub—\

l .

jects score higher than untrained subJects, is supported by this \
o : , o P o
. - result. . N - | X
R S . . ] !
o " The t-test on items showed that the means of 20 of the 40 iteos

N,

L
)
: \
had changed’significantly (0105 level or better) in the preferred \
) |

directfon. No items showed significant change in the unpreferred

direction. of those items showing no s1gnificant change,\most were /)_,,

\
high on. the pretest, suggesting that subjects held the- congruent ) }. [‘
\

_beliefs on those items bcrore the institute began. “When tne data

7/

were analyzea by subjects, 14 subjects (63.6%) showed significant ‘
\ o

change in the preferred direction, one subJect (4.5%) snowed signifi %

\

|

1

_ cant change in. the unpreferred direction, and seven subJects (31.8%)
showed no significant change; |
]

- CONCLUSIONS

This instrument, the BAST, appearsjto have considerable promise

in evaluating ESS'teacher training programs, even though much work

remains to be dore. An important mext step would be to study the _ -

relationship of measures with the.BAST to subsequent directly ob-. !
N . - . I

.‘served teacher'hehavior. If 'such relationship could be established,
.it-would support predictive validity, and greatly enhance the credi- l

bility and utility of the instrument.

Since 1975, KSF institutes have been in short supply, making it

impossible to test comparable groups. Several preservi_e methods

. . ’ N . . ’ -"./' a A 8
- . “ ) ) ..6_.
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Aruitoxt provided by Eic:

e - L . . -

ciaéses in which the ESS phiidSOphyzio}méé,the'siroﬁgégt cié; at,

havé been aéséssedyihqwéigﬁ. vA;'ﬁigﬁE:be éﬁﬁcctcé‘(bf,achzgl rcazc#ff; ..
the.number'of'itqms-réaéhiﬁg siﬁnificéncé was less thee for the 153
',ins£i£ute groué.t;T tal‘?re—pc;; change was siguiiitaﬁz i the poe-
ferred direction for évery gr&ﬁp, however. liet cpelindown the : h
data from all sources and }aedback freo ﬁubjec:e‘ﬂubf¢q¢;gz Lo yunis ,
. _ , ) _ ° ,
Egsgiﬁg:have forzed a basis for 'a sccond version of the AT, This
second vefsion is now being used vith.two coxparable ;qghodn-clgnics,
one that involves FSS ideas and one that does not. i o
The author.wishes te gratefully ackoowlelge her dett ta Bonald
'Cooé, whqgé oiiginal instru:ant‘pfé;ié?d tha frreten for o thlis oeiule,
as well as SeQEraltitc:s used_in.tkc SAET.
.,
9



T-TEST FOR RELATED MEASURES. O PRE-POST CHANGE BY ITEMS

- Preferred - -Preferred :

Item No. Direction* = ¢ pHE Item No. Direction* t p<
1. A 1.317  xs .21. D 3.i61. .01
2. D. 1.805 - S 22. A 1.225 NS
3. D 3.637 .01 22, D 4.814 . .001
4. D 0. KS 24, D 0.748 NS
5.. D -1.703 - XS 25. A 0 NS
6. A 2.109 .05 26. D 2.794 .02
7. D 12.090 ° .001 27. D 1.074 -~ XS
8. A -1.571 XS 28. D 0 XS
9. D 2.246 .05 29. D 1.232° S

10. D -0.710 . NS~ 30. - A 0.644 XS

1l. . D - 0.891. XS 31. D 2.534 .02

12: A 0.659. &S 32. D 4.092 .001

13. D 9.176.  .00. 33. D 4.414 .001

14. A .2.308 .05 34. D 1.450 NS

15, A -1.225 NS 35. D 5.925 .001

16. D 2.451 .05 36, A 4.284 .00l

17. A 2.630 .02 37. D . 2,326 .05

18. A 2,217 .05 38. A 1.577 ~ Ks

19. D 0 NS 39. D '2.246 . .05

A 0.419 NS 40. D .05

- 20. ~\

—

2.235

* A = toward "strongly agree." D = toward "strongly disagrce."

**p- (for two-tailed test)

*
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| BELTEFS ABOUT SCIENCE TEACHING, VERSION 1 . -

1.

2.

—~—~

A teacher can adequately evaluate children s progress in’ science through 7‘
informal observation during activities with materialsai - X

Demonstrations of sciengtific principles to a class by a teacher are ' IS
highly important to children. o ) . LT R

- . - : - . . . A

To see if their experirents -came out correctly, children sbould be v
encouraoed to do library research. ) ST

Most - children’who cannot read at their grade level vould not be inter— i
ested in- science. - S S

qu/s/nce society is basically'competitive in rnature, ‘the use of. letter

6.

" 9.

10'

11.

12.

13, ,
. anxiety in children.

14.

15.

16."

. guidance'in order to achieve significant -learning.

grades should be used in science to be fair to the children in helping
then prepare for the future. .

-Elementary schcol science should focus on children's work with:concrete. :
. cbjects and materials. : ’

The teacher skhould posigively reinforce thoso children who are- doing
valuatle things with their science materials in order to indirectly .
influence other children toward those goals. . .

Questioning authority is one of the important values of science.

s

There are some things in elementary school science that have to be learned o

'whether‘ghey are interesting or not.

N\

It is not realistic to expect as much in science from children vho are

poor readers as from- those;uho_arg‘gooa readers, 7 y
oo~ =< , ,

S R R  behave when worh i

The teacher should impress on the children how to behave when working
with messy materials so that spills are avoided.

"

Children who want to do some simple procedure over and over again in.
science. should be allowed to do it. :

Long pauses between teacher qucstions and pupil Iesponses tend to cause
Science topics such as atoms and molecules, dinosaurs, or the solar
system are less valuable .in elementary school than topics such as

behavior of liquids, electricity, or worms. .. ' - L

It is as important for children to ask questions in science as it 1is
for them to give answers.

When children work with science materials, they generally need some .

.10~ -
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36.

37.

38.

40.

In order to understand vhat science is all about, a child can gain about
as vuch fron teacher denonstrations, reading, and discussion as from
vorking vith materials.

To lcar; science 1s to learn the concepts and principles that have been
1dentified Ly scientists.

A tescher who usuvally answers children's questions of fact or explana-
tion in fciunce i8 probally deing thew a discexvice.

Activities vith scicrce poterials should be used a8 a reward for children
who work vell in tlelr s¢icnce textbooks.

Common objectrs are better tor children's science activities than special-
ized equiprent beczuse they link scienc.: to everyday life fin the child's
mind.

Vritten tests are necessary in science to find out {f children have
lcarned the concepts and principles studied in class.

The teacher ruet sc~ctires intervere te prevent children from drawliag
incorrect cenclinions irem thedr sclence octiv-i.cs,.

14



